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- LCD sfl\I^ ^o.^. oi AH?1 ^ gj s^o] ^=Lo]) LCD 

^-sL ^^^Tjl -*KE<5Rr £^1- ^P-Ul f-o.^^, ^o_^ ^ 

■& 5fe - o^cf. ^ ^-h^o,] £of 

£ 2 
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<%^K*)%x}{A REFLECTION-TYPE LIQUID CRYSTAL DISPLAY DEVICE} 

^ 5e £ 4S] Di-D 2 ^i^-5. *>^- ^-^£o]cf . 

S-ofefl #3*. ^^^j- ^4014 

-£ 9^ J£ 3^ Ci-C 2 ^^-S ^-^JEo|cf. 
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10 : ^ 11 : 

12 : *fll 13 : *f|l sfl 1 ^ 

14 : 16 : ^ 

18 : X| 2 20 : *fl2 sflH^f 

21 : £^ 30 : ^ 

32 : LCD 4^-^- 

^tg] 

— -H^S* ^ 9151, ^ 91°-^, ^SJ-, ^ffSj" * 4i 

B fl£3. ^a^jI, ojfi^ *m°)) l^*Rr ^-M^, # 
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^8, 2^ * ^S] X\z} ^^s. ^jo^ i 

<22> ^S^l^lSr ^711 TNCTwisted Nematic) STN(Super-Twisted Nematic)«<H 

(Active matrix)^] « 0 Vai^ STN 0 )-g-*V ^a] «. n flEgJA (passive matrix)^] # 

-8: TFT!- ^^15. oj-g-^H LCD!- 1H4°M, ^a] w. d1)e?ja X a]«Vai^ e 

^^1>iE-|1- Af-g-^^l ^71 nflg-oj) ojaf ^^^V 4^ ^gjljg. ^1 ^cf. 

< 24 > ol^-^ofl 4e} ( «!je].olE t o^}.^ ojj ^ ^ <q« 

< 25 > e^l^r "JJeWSCback light)!- f^AS Af-g-^ o^sx^-^} ^ 

°)$-S)jL O] & ^B}olM^ A>-g-^- ofl^^Aj^^o] w.^^ ^ 7 >A]^ ^. 

<26> ojfif £o] aB^ol S7 j. <*} ^a] 4^]. o| aJ- 7 ] ^ ^j^E-g- ^-^^j7^ ( ^ e 
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(color)^ £.7-7} ^o>^ uu}ig zj-e}. ov^ K x\^^]$\ ^7^0) ih^-sfl^ji o}t}. 

IMT( International Mobile Telecommunication) 2000 ir-Q-t!: 'g^-^Mls} s>ufS.^H 

<29> ^sflo} ^ti>^o] ti_U}-t§ ^^£Al^]o^ ^^7]- ^a. ^ 7 fl^-sj ^- 7 fl ^11-352470^1 

<*> £ 1^ ^42] ti>A>^ ^J^SAl^-^o] W 2 tg^ f q-Bj-^H 

4. 

<31> H 1^ tiVAl-^ on^^Aj^l^ ^4^(2), #7l ^^21)^^ ^W-Tgofl 

^}#(4) ^ >8-7l aj^ifl^s] A^tL^oi] ^tijsH, ^#(speckle) SH* 
AlH (6)1- ^-altlrt}. 

<32> Aj- 7 ] ^^4^(2)^- ^^^^1 ^sflv^ 7 ]-^^ > o]7>^l<a-^ JfrJ?. 

< 33 > jzfl^ol t§a^ Aj-7] SKI- ^)M(6)^ ^^%(A)ol ^^^.S^-Ei 

(2)^ afl^ofl ^Ajsj a}-A|.^-(3)oil o}gfl «U]-<gcf. 
<34> Aj- 7 ] ^1-^(4)011 o^gfl Aj-7] ^-a]. AlH( 6 )^. Jf^a} 2] <g^|. 

<35> ^Efl^ a].^ ?«^SA]^lo)) <^j-ig, A}~g- 
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. 7fl^-o] = DMGH (Double Metal Guest Host) LCD, ECB(Electrical ly 
Controlled Birefringence) LCD, PCGH(Phase-Change Guest-Host) LCD, NH(New 

Hysteresis) LCD ^ *U}^ ^ej- &M3La]#x\7} 7fl^-s)ji 

I" ^ §-*H^°l <>1» Sfl^^Jl^ ti>7>>^ oH^^Ajx]-^^ ^^AV^L^^l 

0 1*1 ^U, -2^1 ^ &*fl3°l oluf. £ tr, ^ ^ 

<38> ^e^] ^^^l^l-§- ^efolE ^fif ^-A]-^ £^ ^ ,g- 
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2000/8/2 



JL, ^ 9iSLv], «V^5|. £ oil- ^ 01^ 

^ A o v 7l sHji-ofl LCD i^Rr ^-g- 

<42> ^ofl nj-s^, ^ ^-A|Al7l^ ^-71 #^Jf5.^El m}-^ ^ LCD 

^^3. ^<£*W) $-5Lis}±r ^ti]^iL3.*), ^^til^i^o.S.£ ^<Uis}JL ^ 

< 43 > E^S] ^#d\) S.o}z]) ig-tf* ^}^r ^ afl<l ^ ^a o >o. ^ 3}] El 

# ^^LS.*i, s.°M u o^l«- *r 91^. 

<44> a^-, #<£<3} ^ofl -^O.^.^ LCD 5fl^H 0 >^0.5. ^<5}7fl 

^t^. 
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<47> £ 2 il^l E 3-1- ^°fl nJ-E- ^A>^ on^^Al^)^ ^-¥-(11), 

A eM #^(11)^ <a^H 5i#^-(21) ^ ^"71 51^(21)21 sHf°fl LCD 

^^^(32)» i^nf. 

<48> Aj- 7 ] ^^-(H)fe ^7] 51#^(21)^ <£^o\] ^-7} %^(U)S.^-B\ ^ 

49 € ^-7] H^(21)S ^Aj^rf. 

<49> tf 7 ] ^^-(11)^ LED^ o]^o]^\ ^-^(10)^- 5£^H, -#7) % 

€(10)S] <H^§H^ sfr 7 ) %Q(iO)c L s_y*-B\ ^-aJ^ ^ ^- 7 ] 5L^-«-(21) ^o_S. -fi-51 

^7] W *Ul 5L##(12)°1 D] ^-H]^ ^ 5a tf. 
<50> n*3M, 4V7I ^-^(lO)AS^-E^ ^-O. £ ^-^-( 12 )o 1 ^TgOJ- Oj 

<51> ^2flofl^ ^-^^ ^ ^d^-l- <>]-§- ^LS*1 , ^= 1~7\P§£^ 

°1 A^P-SI^^M-, -g. M^ofl n^a.^, ^l^o] ^ LED1- °l-g-^-o^*| , *J= 70mW^£ 

<52> ^-71 *fll i^^-(12)-gr 3J^^|^ 7>*l^ f 

#^Dflln|lBfs^^lo]E(p 0lyniethylmetacryIate ; pmma) ^ o]-^^4 #5}^ 3] 

«g3 ^^^4. h)-^*}^ #7) *fll 5L#:&(12)£r ARTON(*J-& Japan 

Synthetic Rubber Co., Ltd.£] ol-f-^tf. 
<53> ol nfl, ^7) af|l 3E%#( 12)£: ifl7}^#^- ^ £ c^tf. 

<54> £ 5# ^-a^, #7l afll £^(12) # ^"71 #^(10)^5.-^ #oj 
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^ *a^^(12a)^)^ #7l 5L%yf(21)7\ ^«l£)^ ( #7l £^(21)7> 

^^xr ^^^(12a)4 ^-§-51^ #7l 41 £^(12)^ E**i3U2b)<flfe *fll sfl^Jf 
(13)71- <§^S)<H- oicf. 

£ 5# #2^, #7] ^1 4HY(13)^ #71 #^(10)^^ ^Sjo] #71 *fl 

1 JE^(12)o.S. <^Hg ^ 5=^(21) U-^^-S -R-5L*H, 5«J**7fl <yA>Al7) 

<56> # 7 ] Sfl^(i3) fe cf^ol #Z}-«§#o] 4-o^ H-H( groove ) sjj^s. 

<57> ^- 7l #2^^ cfTgo,] ot 90 °^£Ol ^ol 

<58> ol nfl, TxflEjw.Qg)^ t£E s^Cea] o}^)^ Z}-^ sfligol ojifls] 

51 2 tfl^l JE 41- %^*>^ , #71 #^(11) ^ #71 £^(21)21 #71 
UlH 9l^& 2)k*o\)^ #71 M^(ll) * #71 1=^(21)!- f:}J>.% 

(16)°1 ^b}s\c] ojcf. 

<eo> #71 *M^(16)£ g «el-^(brass)^- ^ ^^5. <=>1^^H, #7l 

^■€-¥-(11) S #71 £#^-(21)<2] ^^-1- l-e^>£^- ^^^cf. 
<6i> #71 ^4-^l(i 6 )oj ^ofl^ a_U^^(14)7> ^#^cf. #71 a_U>«7ll(14)^ #7l 

^-^^-(ll)^Ei ^rs$& ^ #71 £^(21) *^SL3. Ul-AfA] <*^g. ^ 

<62> ^7) £^--«(21)^ ^2 £^^-(18)^: i^-tJ-cf. 

<63> ^ ^2 5L%3Kl8)£r 3*3*03 ^#^ ^ J1) Aj-7) ^ £M(12) o] ^ 



<59> 
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#7} £^-^(12)4 q-^>7fl ^v)s\o] 9X^, ^?)*\M°\M3.i£%}°]E. 
(polymethylmetacrylate; PMMA) -g-^l o|-3.^j2|. ^ .s-s^e} #^5. ^ 

*}&*\mi)Tz ^7} ^12 £^-^-(18)^ ARTONC^^- Japan Synthetic Rubber Co., 
Ltd. 3} ##^)°-S ol^-cH^lcf. 
<64> o] nfl, ^-7] *fl2 £^(18)^r ifl7l^^ ^ SZcf. 

<65> a*}-, #7] £^-«-(21)S}- #7] A>o)ofl^ # 7 J ^«-(ll)5.«-El 

51^(21)3. ^V^xr ^ %^ &3.^r .^^W) ^>7l ^fV ^^(^Alo^ol d ^ 

<66> # 7 j ^12 £##(18)£r ^ 3^]^ ^ w-^-^ o. ^. 7 j LCD 4^(32) 

^71 LCD ^-^(32) #^.3. tiVA>Al7H, #7l LCD ^^(32)^B\ a]- 

<67> #7] *fl2 £#^(18)£- ^7lfif #5^1iH]E}s.!eflol.E = cq c > 3 ^ 

*r°H ^ ol-g-^os*!, Aj.7] ^ 2 £^-^-(18)^ 

<68> o)^ ^-o] # 7l LCD 4^(32) ^>^]7lJL, #71 LCD zfl^(32)S 

^ ^ JZfA] 71 7l #7] 2,] 2 £^-^(18)^ #a.^ > ^ Aj- 7 | L QD sfl ^ 

-^-(32)7> ^-wls]^ ^ofl^ ^2 5fl^^-(20)7> ojcf. 

<69> #7l ^12 4^(20)^ #71 ^12 sfl€^-(20H]Al ti>A]-s]oi ^-7] LCD 4^(32)^ 
^^tt <#7] LCD 4^(32)^ 5^(pixel)2}- <Q.SL7}?\) 5>JL, ojjg. 
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<#7] ^12 £##(18)5] ^-g- 7)^o.g- ^-7} *\)2 £#^(18) ^ #o)l 0 3] zj-s.# £ 

<?o> soj-efl ^ 2 Bfl^ «.(20)^ ^>£-4 LCD sfi^s] ^ofl n^-e). ^H^cf. 

A eM ^12 2fl^«-(20)^ HUf^, LCD sfl^o) tij-AV^o) ^oj- oi^v 

<71> £ ^o. ^tg^ c^jz}. 

<72> ^ 6 ^ £ 7^ ^- ^ofl *HE- <^^l#*l-g- ^S^^S] ^12 

<73> £ 6 ^ £ 7^r #2:^, #7j *j|2 £^(18)a) tf^afl #7l *1j2 sflEj 

-¥-(20)^ >8-7l LCD 5}-^ sfl€(21)^] tfl^H 0^ ^£1- uflls^ oicf. 

<74> £ 6 6fl £Al^ AJ. 7 ] ^ 2 s(]^a. ( 20)o 1 sfl^i 7l^(d 1 )7> #7} LCD 4^ 

5] SM^Sj 7Se](d 2 )i4 3.^1, 0<(9<45°^1 ^^H, 5. 7°1] JE*]^ sfl^ # 

^ ^^(d 2 )7> #7] LCD a^^s] ^eKd 2 )^.cf 3uL, 45 < <9 <90°9l £ 

<75> £ 6 o] 30. f 3_o}z]) ^(Interval of Moire fringes) (ac)^: *}7] ^(1)^4 &o) 

<76> ^ 



ac = 

tanG 



(1) 
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rf(l+a) 

ei = — v J 



\l (l+a-sin8) 2 +cos 2 9 ( 2 ) 

<79> 4I-7] -ilofl 7^^. ^7]. £ go,] JEA^O] ojcf. 

<80> £ 8 £. tiVA>^ 2.04' LCD 3tei*>3 (d 2 )°l 153^1^7, *j] 2 3fl^^-(20)^ afl^ ^ 
>H^(dl)^l 0.195mm, 0.27mm, 0.345mm^l ^-fofl nfl^M #7] ^(1) ^ -*}(2H1 tc}-E}- sj- 
^Ufl^ulj- Sfl^Bfl^ #0} Z]-£(^)oil aj-s. ^4o]cf. 

<8i> £ 8# ^-S^, OX 6 <15°S1 ^^^flA^ s.o>efl v}7^}7\] ?A-ir 

^ 9l^r. ^1 a>^-o] -ofl t^e}^ S.o}z\) 2mm°l#°lB|-Jl ^- nfl , ^2 sflBj 

^-(20)^ ^ 7^e|(di)7l- 0.195mm"?] 6> 5.5°^ S^o]^ S.o}$] «|AKg- 

*&x)^k ^ ^ 0 <5.5°^ S^oflA^ S.o>5fl #0] #*$f>}7]} M-B}-^ 5Jo]cf. 

7^1- 37)1 * ^-f S^Hl ^£ ^1 Ti^lfe 3$-§- iL°H, 0&°1 20°^1 



<83> SE*V, #7) ^^ol 20°°lSt-?! ^-f^xr #7] *fl2 S^-^-S] ^oj-u.^^ ^ 

^QSL?} S^St ^71 <H^7fl ^cf. 

<84> n}eM, X|2 2fl^-^-(20)^ sUH^I^^ 2q-3E. ^ 20~30°^S.^1 ?H 

«1-^*H, #71 z^S. 6^ 22. 5° ^1 uj-^-^^l-cl-. 

<85> JE. 9^ £ 321 ^11- Ci-C 2 ^A5. TsJ-S. i^S-OH , £ 10^- ^tgofl «V^> 
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<86> £ 9 ^ £ 101- #7l ^12 3fl^^-(20)^ #71 *fll £#^(18)0-5.^ 

^-^-(D)l- ^-^^>7fl ^71 LCD ^^-(32) ^1-^1 71 ^ tiVA>^(20b) 

4, ^"71 LCD 3im-^(32)i^fEi «VA>£1^ X) 2 £^-^-(18)ofl ^Aj-S]^ ^ 

a) 71^ -^s)-^ (20a)* 5Hr4. 

<87> tif^3l5>7im -^71 ^fl2 2}) €-¥"(20)^ #Z^<?] ^B]#^^ SflH-i-ol Aj-7] 

*fl2 £^(18)^ #^^1 *4f3rS>7ll tifl^sjol $^tK 

<88> o} x4) ( #7l *fl2 3fl€ : ¥-(20)^ Sfl€°fl SU^H, #7) ^-3]-^(20a)^: ^7) afll 

^(12H1 91 &<>]5L, ^"71 a>A]-ig(20b)^r ^7l ^M}^(20aH tfl-§-5M #7l *fll S. 
#^(12)^ <H^-4 n>^i^ ^o]cf. 
<89> £ 10* , #7] ^12 sfl^«-(20)7> #7l *|]l J£#^(12)A^-Ei ^A|-5]^ 

#2] tiVA>Al ? l7l ^SlW ^"71 ti>A|-ig(20b)4 ^"71 *fl2 £^(18)^ ^*H0) 

<90> Aj-7] tiVA>^(20b)2)- #7l *fl2 £^-^(18)^-^1 ^H^M 24°^cf ^7} 14 45°JiLi} EL^ 

Aj-71 *fll 5.%3&°_3_3f&\ #a>^ -£o] ^-71 ^12 «J£ 2± > LCD 2fl^-^-(32) fj-^ 

<9i> d h> ^ lff]-7fiir #7] #7l tiVA>^(20b)^ #7] *\}2 £^^(18)^^ iflz^ ov 33 

<92> S*!:, ^-71 ^-^(20a)^- <$7] *fl2 £.^(18)31-^ ^zK# )£- ^ 3.0-3. 5°^£ 
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< 93 > 41-7) #^(20a)4 XI 2 £##(18) #2] iflzj-(a)<>l ^7) 9HM-XI £) 

^, ^7] X| 2 4^^(20)1- -f-SH -*7l LCD 4 ^-¥-(32)3. ^sjji, <#7] LCD sfl^Jf 
(32)3.^ *YA}Q %-§r <#7] XI 2 £##(18)^ ^-5. Jf^A]^ <*^-g: ^fsH 
fVcj-. 

<94> ^-71 £^-(21)3 S}--^ ^, ^"71 £#«-(21)<2}- ^"71 LCD 3^^(32) Afoj^fe 

-#7) X| 2 £W(18)^ Xj2 3fl^i^-(20)^B| ^l-^ol ^- 7 l LCD sfl^(32)3- ^a}^ 

Xl2 51##(18) ^ ^"71 LCD ^^-^-(32)71- ^Xl^H XH&^tt 

3* « 0 M*>7l a>A>^l (Ant i -Reflect ion; AR)^-X](30)7} ^«]5|^ 

<95> Aj.7] ^a>^1^.7U(30)^- ^"71 X12 H#^(18)£} ^^ofl ^€ ^r5L 91 JL, 

^7} LCD 4^«-(32) iflSJ sHh^^^H cfl-§-s)^ ^-ofl^ ^€ ^£ 9X^. 

<96> ^-7] ti]-Al.^l«-7K30)^ o)A>2^ XVSHf^, ojAVs^e.^ 

^71 -tVs}-^^# ( ^-7] o}Aj-g}.^=,-^ ^ 4>7l ^*H§^ ^-71 XI 2 £^-^r(18)S] Sj-Jf 
3, ^ A o v 7l X12 JE##(18)^ ^-71 LCD 4 ^-¥-(32)ofl 013^ ^1 ^=13*8 
(sputtering)^ ^^^tf. 
<98> Aj 7 ) y_VA|-^l«. X](30)ir Stolen 3^ ^ 5a0.ul, Qo] ^7} 

*1^X](30)# 5%- o]Aj-o.s. ^^Hr ^-f^ ^7)1X1^ oil £M 44i -2.^>7> ^^D} 



29-16 



1020000046117 2000/8/2 

B.S., o)6\] 331301 *!\%E.X\#x\<!\ ?151# U=#*l^ ^ 91^. 

<99> #7l h_U|-w}-^«-7]]# ^.f ^ ti>A>^^- ^2f7l- 51 1H1 

<ioo> 5L 11* %l-2-5>^ , JE^Jl #7l ^V^l^-^1- ^ ^ ^1 ^ ^-°-<Hl^5l 

H^-Sl #7l BUI- !%■ 3% 2.3. %^ 

3-f<M3 ^o]T^ t >^7l L^r #7l «VA>« 0 V^«-^1- 5#A^. «§#^; 7J 

<ioi> #7l aV*>«o 1 '^-¥-^7> 3-?-(J)M- 1* *fl*l °1-^<H*1 ^-f(K) 

iH} #7l tiVA>« 0 Vxl^-^7> 5#J5-S ol^M^l 7|^-(L)^ «>^ol ^.0.^0.^-^ ^tf. 
<102> Aj-7] SL^-«.(21)^ wpj^fe #7l LCD 3sfl^^-(32)7> ^^1^^. 

<103> Aj.71 LCD sfl^^-(32)fe LCD sfl^* i^tf. 

<104> ^-7] SL^-«-(21)5f ^j-71 LCD 3fl\^(32)^r ^^IH^S)- ^ (51*1 o>^ ) 

S ^51 

<105> ol nfl, Aj.71 tiVA>« o Vxl«-7ll(30)7l- #7l ^2 51##(18)2l 

#7l ^^^^ #71 «>A>^1^-^(30)S1 ^l^oll ^g#£H, Aj-7l tiVAV^l 

-^-^(30)71- #7l LCD aim (32) ^ ^^^"^H tfl-§-£)^r ^-^1^ ^^^Ife ^^-^1 
^ #71 A)2 51^(18)51 <5>-^ 5l*-ofl ^ 0^. 

<106> 5L 12^r ^°\] 4^- ^^S*l#^Sl ^Tj^-i- 7ll 3=3 0.3. M-b]-^ 51 

<107> 51 121- #2:5>^ , #71 #^(10)°-5.-^Ei ^7] ^1 51 W( 12) 
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°g^>£lJl, -8-71 *fl2 J£#^(12)3 X| 1 sfl^«-(i3) Aj- 7l ^ £^(12)^ i^igofl 

<ios> ^-71 *\2 iE#^(18)i^L 4^ #JL ^-7] ^12 JE##(18) 

AS ^l-^Tr 31, °1» 3.7fl upr^ ^7] *fl2 £^(18)S] sp^o]] A-j aUj-<g * av 7 ] 
^12 3fl^^-» -f-^H #7l ^12 ^S\±r ¥^^(F), ^-71 ^12 3fl€-^- 

(18)^ tiV^ofl sjsfl ^1-71 LCD *im^(32) ffAi ti>A]-£)^ #( G ) ^ ^-7] *)12 
#(18) tfl-^-S f(H)lS ^£€4. 

<109> ol 4> 7 ] ^f^^-(F)^ ^-S^e (contrast )!- ^M^Itt ^^0] £)n^ ( oj^ 

S.^, ^T7] *fl2 £^-^(18)^ ^Jf^o^ Hl;A].5)^ 4I-7I ip^^-(F)ol I^Br «o V 

<no> 4V7I *fl2 iEW(18) vfl^-S. ^^S)^ ^(H)£r -8-71 ^12 £^-^-(18)51 vfl«- 

*4 ^1-^JlS*!, #7} X12 4H^-(20)^1 £)*fl cf^l Aj.7) LCD 4^(32) 

<m> 14^, ^ ^ofl ttfe.Tg, 4I-7I LCD sfl^«-(32)S ^J-s]^ 

<112> ^ofl o^^, HVA>^ ^^SAl^Hl T^^Hl^^^- 

7l ^-^^-S^-E-l ^ LCD afl^^o.^. ^-^^711 -frJESHfr ^wl^-o_s 
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<ii3> stb, JE#^-ofl SLo>e11 ^ yfll^ £51 ^7} LCD sfl^-^- 

S. ^"^ ^cfltb ^iL«- ^ ^^^-0.5.^1, £o}j)l' 

<115> ^1, ^3 wV^^: ^*HS ^-S^H ^^sj-^^l-V Sfl^ 7l# 
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1] 

^7} ^°fl T^l^U, #7] ^«-S.«-Ei LCD 2fl ^ ^ 

—■5- ^J-^lfe g? 

A oM JE#^<q ^HMl ^-Hl^ LCD sfl^^-l- ^*Rr 51 -i- ^ 

[3^* 2] 

*UlH] i ) ^ ^MH^ M ^ ii) #7) %&S£\ <£ 

^11 5=##-i- cl 3L#*Rr ^ ^8-2.3. s}^ tiU}^ ^^1^1. 
[3^8" 3] 

4] 

*}7fl °^M7]7l 2flBi^-l- 3E^-*Kr ^ «>A>^ oij^ 1A |^ 

*1. 
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5] 

^14^} &<>H, #7l X|l sflEi^ ^-71 X| 1 S.^^ #7) ^1^*1- ^-4 

^ *8#3fe 3* ^±3- ^5L*1#*1. 

[3^*8" 6] 

X|4M #7l XI 1 d&fi^fe i=K^ ^« (groove) °l-¥-<H*l 3 

[3^8" 7] 

X|6lM 2Jt<>H, #7l ZL^T-V SflU^ c^^ol Aj-z^-^^-ol ^ tiVAf 

[3^8" 8] 

Xl7^-oll 5a°1^, #7l #^#°1 ^€^r ^*13 vfl^l 90°^1 

9] 

XlllMI #71 JE^-^r #7l ^^s^eT ^€ #7l LCD 2fl ^^-s. 

10] 

X|93N 9X°)*\. #7l #71 «gA>s|^. #°1 Aj. 7 l LCD 

Xl^lHJ^S. a]-A>Al7lJl #71 LCD ^^-3--^ aVA><a #°1 j= *fl2 
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[3^8- 11] 

*fllO*cHl 9X°]^\, #?1 A]2 sfl^-^-fe #71 *j|2 #7] LCD 
12] 

^1110%H1 «<H>H., #^1 *fl2 sfl^^^ #71 #71 i^-Jf^ ^#^* ^.2. 

#7] i^Hf «o v ^S #7l £#^2] ^^#^1 20-30° ^1 Zj-£f afl ^^ 

13] 

^110^1 5a°H, #71 *fl2 #71 #71 LCD sfl^^-S^- 

^ #7l LCD ^-QSLS. ti>A>Al ^Itt ^>^* SS1#^#21 sfl^s-ol <a] 

^*>7ll wfl<g£H *g#^ ^Jt ^1 o S ^ a>A>^ o-fl^SAl#^l. 

14] 

^113#<H1 5U°H, #7l #7l ^-^4 Aj- 7 ) t^*. 3gT3A>o]Oj zj-^- 3.0 

~3.5°olJL, #71 sfl^ til-Al-^jzl- Aj-7] 3§^a>o1o| zj-^ 33-34° ^1 ^ 

15] 

^1^1 &<H>H, #71 #*lfe #71 ^ #71 £^21 o^f #e^>£^- ^ 
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[^n 2 -^ 16] 

[3^8" 17] 

*Hl5iHl 5fl°H, #7l ^>^^r °J:^] -B- ^ «.^(brass)^ ol^H^ afM 
18] 

^1^1 &<H>M, ^"71 ^"71 #^<4 >8-7l A}-olofl Aj- 7 ] ^igtL^JjL 

El ^Mg^H #71 fit ^-^5>7ll ^f7l ^KH^* 

^ ^«i*r=- 33* ^^^.s *m ^s.A]#*\. 

i^^r 19] 

^11*^1 #71 ^-^m #71 J£#Jf- ^ #7l LCD 3fl^W-Sl A>o]o|| 

^-^^-E^ 4V7I LCD sfl^S -fK£5jfe #0] a o v 7 ] ^ Aj. 7 ] lcd ^jjLo] ^^^ofl 

[^n 1 ^ 20] 

*H191MI #7l tiVA>« 0 V^]^^ i)^^ f ii)olAV^^s^^.^ i iii)^ 
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I^H- 21] 

(sputtering)*^ .2.3. 3 <§^a]^ <§>^^ 3J-§- f^io^ uu>t§ 
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IS. 9] 



20a 20b 




11] 

4.00 r 

3.50' 5 
3.00 - 
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